Introduction
The major phenomenological consequence of supersymmetric theories [1] is that the spectrum of physical states is doubled: each matter fermion has two spin-0 partners (one for each helicity state); each massless gauge boson has a spin-1/2 partner; and each massive gauge boson, together with a Higgs boson, has two spin-1/2 partners. Since none of these new states has been observed degenerate in mass with its ordinary partner, supersymmetry must be broken. When supersymmetry is broken, not only is the mass degeneracy between ordinary and supersymmetric particles lifted, but also mixing occurs among the electroweak eigenstates. In particular, the partners of the W and charged Higgs bosons mix to form \charginos", while the partners of the photon, of the Z and of the neutral Higgs bosons mix to form \neutralinos". To preserve one of the most attractive features of supersymmetry, namely that it oers a solution to the naturalness problem of the Higgs sector, the mass splitting between ordinary and supersymmetric particles should not be too large, less than a TeV/c 2 or so, and some of the new states are even expected to have masses below 100 GeV/c 2 [2] . Hence the great interest of any energy increase at LEP, CERN's large e + e collider.
From 1989 to the autumn of 1995, LEP had been operated at centre-of-mass energies close to the Z peak. It is expected that the threshold for W-pair production will be passed in 1996, thanks to a major upgrade of the accelerating system involving the installation of a large number of superconducting cavities. An intermediate step took place during the last month of operation in 1995, allowing centre-of-mass energies up to 136 GeV to be explored. Integrated luminosities of 2.8 and 2.9 pb 1 were accumulated by the ALEPH detector at 130 and 136 GeV, respectively, with all the detector subsystems fully operational.
This letter reports searches for supersymmetric particles performed with this data sample. R-parity, a new quantum number which distinguishes ordinary and supersymmetric particles [3] , is assumed to be conserved, which implies that supersymmetric particles are produced in pairs and that the lightest one, the LSP, is stable. Unless explicitly stated, it is also assumed that the lightest of the neutralinos, , is the LSP. I t i s w eakly interacting, which is at the origin of the characteristic experimental signature of supersymmetry: missing energy. Since e + e ! leads to invisible nal states, the reactions which h a v e been considered are:
Slepton pair production e + e !~+~ ; Chargino pair production e + e ! + ; Associated neutralino production e + e ! 0 ; Stop pair production e + e !tt.
The sleptons (selectrons, smuons, and staus) are the scalar partners of the ordinary leptons. They are called \right" or \left" sleptons, depending on the helicity state to which they are associated. Similarly, the scalar partners of the ordinary quarks are the squarks, and those of the neutrinos are the sneutrinos. The lighter of the two partners of the top quark is called the stop. Pair production of sneutrinos has not been considered since it leads to invisible nal states ( ! ). Little mixing is expected to occur among right and left sleptons or squarks, except possibly in the stop sector because of the large top quark mass [4] . For squarks other than the stop, the mass limits from pp colliders [5] leave no room for searches in e + e collisions at LEP energies.
In the following, the Minimal Supersymmetric extension of the Standard Model [6] , the MSSM, is used as a reference model, although the analyses reported here are valid in a broader framework. In the MSSM, only a few parameters are needed to specify all supersymmetric particle masses and couplings, among which a supersymmetric Higgs mass term, , and a supersymmetry breaking mass term, M 2 , associated with the SU(2) L gauge group. The unication condition, M 1 = 5 3 tan 2 W M 2 , is assumed, where M 1 is the mass term associated with the U(1) Y group. The charginos and neutralinos are \higgsino-like" when jj M 2 , and \gaugino-like" in the opposite case. The ratio of the vacuum expectation values of the two Higgs doublets is denoted tan .
Supersymmetric particle production and decay mechanisms
Slepton pair production, e + e !~+~ , is mediated by s-channel Z and photon exchange and, in the case of selectrons, by t-channel neutralino exchange. The latter contribution substantially enhances the selectron production cross-section when the lightest neutralino is predominantly gaugino-like. Conservative limits are set by considering only right sleptons, as their production cross-section is lower than that of left sleptons. Moreover, in the MSSM, the slepton masses receive radiative corrections via gaugino loops which render the left sleptons heavier than the right ones. The production cross-section for a pair of right s m uons of mass 50 GeV/c 2 is half a picobarn at 136 GeV. Right sleptons decay i n to their ordinary partner and a neutralino,~!`.
Chargino pair production, e + e ! + , is mediated by s-channel Z and photon exchange, and by t-channel sneutrino exchange. These two contributions interfere destructively, an eect which is most pronounced when the sneutrino is light and when the chargino is predominantly gaugino-like. When sneutrino exchange can be ignored, i.e if sneutrinos are very massive or if the chargino is higgsino-like, the production cross-section at 136 GeV ranges from 5.5 to 18 pb for a 60 GeV/c 2 mass chargino, depending on its eld content. Charginos decay via virtual W exchange into f f', where f and f' belong to the same weak isodoublet (e.g. e + e or u d). Except for possible phase space suppression when the mass dierence is small, the decay branching ratios into each of the lepton avours are 11%, and 67% into hadronic nal states. Virtual slepton and squark exchanges in the decay lead to the same nal states, but their contribution may modify the above branching ratios. In the MSSM, this will usually increase the leptonic branching ratios since sleptons are expected to be substantially lighter than squarks. In the extreme situation where sneutrinos are lighter than the chargino, the two-body decays + !` become dominant.
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The second lightest neutralino, 0 , could be produced together with the lightest one in the reaction e + e ! 0 , mediated by s-channel Z exchange, and by t-channel selectron exchange. In contrast to the cases of slepton and chargino production, the couplings involved in neutralino production are very strongly model dependent. For m + m 0 = 120 GeV/c 2 , a cross-section as large as 5 pb can be reached at 136 GeV for higgsino-like neutralinos. The subsequent 0 ! f f decay proceeds via virtual Z exchange, with typical branching ratios of 70% into hadrons, 10% into charged leptons and 20% into neutrinos. Here too, virtual slepton and squark exchanges may contribute, normally enhancing the leptonic branching ratios. Again, in the extreme situation where sneutrinos are lighter than the 0 , the two-body decays 0 ! become dominant, and the nal state is invisible.
Stop pair production, e + e !tt, is mediated by s-channel Z and photon exchange.
The coupling of the stop to the Z depends on the value of the mixing angle t ; i t v anishes for t 0:98 rad, and is maximal for cos t = 1. In this last case, the production crosssection for a pair of 60 GeV/c 2 mass stops is 0.65 pb at 136 GeV. With thet ! t and t ! + b decay c hannels kinematically forbidden, the dominant stop decay m o d e i s t h e one-loop processt ! c.
Signal and background simulations
To design the selection criteria and evaluate their eciencies, various Monte Carlo generators for the supersymmetric signals have been used. They are essentially identical to those used in the former ALEPH searches for supersymmetric particles [7, 8] , except in the case of charginos where the SUSYGEN program [9] has been used. In all cases, initial state radiation is taken into account, and, in addition, photon radiation from the nal state leptons has been implemented according to the PHOTOS package [10] . Given the many possible channels and parameters, full simulations of the detector response were performed only for a restricted number of points, in particular close to the boundaries of the sensitivity domains, and a fast but nevertheless suciently accurate simulation program was used to interpolate between those points.
Monte Carlo samples corresponding to integrated luminosities at least twenty times as large as that of the data have been fully simulated for all major standard background reactions. These include the annihilation processes e + e ! f f(), of which about two thirds are due to the radiative return to the Z (i.e. e + e ! Z), the two-photon scattering processes !ff, and the various other processes leading to four-fermion nal states. In this last case, the main contributions arise from the reactions e + e ! WW, e + e ! ZZ, e + e ! We and e + e ! Zee, where the W or Z bosons may be o-shell, and where Z stands for a Z b oson or a virtual photon. All processes were generated using the PYTHIA package [11] , except for W-pair production and for gamma-gamma scattering where the LPWW02 [12] and PHOT02 [13] programs were used, respectively. In addition, the four-fermion nal state generation has been veried using the FERMISV program [14] , especially to check the background coming from the f f nal states. 
The ALEPH detector
A thorough description of the ALEPH detector can be found in Ref. [15] , and an account of its performance as well as a description of the standard analysis algorithms in Ref. [16] .
Briey, the tracking system consists of a newly installed silicon vertex detector, a cylindrical drift chamber and a large time projection chamber (TPC), all immersed in a 1.5 T magnetic eld provided by a superconducting solenoidal coil. Between the TPC and the coil, a highly granular electromagnetic calorimeter is used to identify electrons and photons and to measure their energy. Complemented by luminosity calorimeters, the coverage is hermetic down to 24 mrad from the beam axis. The iron return yoke is instrumented to provide a measurement of the hadronic energy and, together with external chambers, muon identication.
All this information is combined in an energy ow algorithm which supplies the analysis programs with a list of \particles", categorized as photons, as neutral hadrons and as charged particles, of which some are identied electrons and muons.
For the processes of interest here, the relevant trigger conditions were found to be highly redundant and fully ecient for the simulated signal events surviving the selection criteria described in the next section.
Topological searches
Various searches have been designed in order to be sensitive to the dierent topologies which could arise from the production of sleptons, charginos, neutralinos or stops. Each analysis has been optimized on Monte Carlo samples in order to obtain maximal eciency for a total expected background of 0:2 pb.
Slepton pair production leads to nal states consisting of a pair of leptons of the same avour, with missing energy and momentum taken away b y the two s. A search for acoplanar lepton pairs has therefore been designed.
Depending on whether both, only one, or neither of the produced charginos decay leptonically, the nal state topologies arising from chargino pair production are: a pair of leptons, not necessarily of the same avour, with missing energy taken away b y the s (and also by the decay neutrinos). The search for acoplanar lepton pairs mentioned above copes with this topology. a lepton and two hadronic jets, with missing energy taken away b y the s (and by the neutrino from the leptonic decay).
four hadronic jets, with missing energy taken away b y the s.
Searches for isolated leptons in hadronic environments and for hadronic events with missing energy have been designed for these last two topologies. Associated 0 production followed by 0 ! f f leads to visible nal states consisting of a lepton pair or of two hadronic jets with missing energy. The search for acoplanar lepton pairs was found to be suciently ecient. However, the search for hadronic events with missing energy, designed for chargino pairs, had to be supplemented with a dedicated analysis: even though no explicit jet reconstruction is performed, the topologies arising from two and four-jet nal states turn out to be suciently dierent that two sets of search criteria are required.
Stop pair production followed byt ! c leads to a pair of acoplanar hadronic jets.
The criteria designed for the neutralino search w ere found to be well suited to that case too.
In the following subsections, these various searches are described, and their eciencies summarized together with the background levels expected.
Search for acoplanar lepton pairs
To select acoplanar lepton pairs arising from slepton or from chargino production, the following criteria have been applied.
There should be exactly two or four good charged particle tracks, with no explicit lepton identication being required. Such \good tracks" originate from within a cylinder of 2 cm radius and 20 cm length, coaxial with the beam axis and centered on the nominal interaction point. The polar angles of these tracks, measured with respect to the beam axis, should be larger than 18.2 . The total electric charge should be zero. If there are four tracks, at least one triplet of tracks should have a mass smaller than 1.5 GeV/c 2 ; the triplet with the smallest mass, considered as resulting from a decay, is treated as a single particle. Such triplets and the remaining charged particles are hereafter called \leptons" for simplicity.
Both leptons should have momenta larger than 0.7 GeV/c, and the event visible mass should exceed 4 GeV/c 2 . The acoplanarity angle of the two leptons should be smaller than 170 , which removes most of the events from the reaction e + e !`+` (). The acoplanarity angle is the angle between the projections of the lepton momenta onto a plane perpendicular to the beam axis. The background from e + e !`+` , with the photon detected, is eliminated by a \photon veto". An event is rejected if it contains a photon with energy above 1 GeV, provided that this photon does not make an angle smaller than 10 with either of the two leptons, and that its invariant mass with each o f the two leptons is larger than 2 GeV/c 2 . These restrictions avoid vetoing decays.
To eliminate the background from tagged two-photon processes, it is required that no energy be detected within 12 of the beam axis. The ineciency, due to beam related background and to electronic noise, introduced by this requirement and by the above described photon veto, was measured to be less than 0.5%, using events triggered at random beam crossings. The background from untagged two-photon processes is drastically reduced by the requirement that the total momentum transverse to the beam axis should exceed 2.5% p s. Some of the background from ! + however survives at this stage because of the additional transverse momentum carried away b y the -decay neutrinos. To eliminate this background, the following procedure is applied: the lepton momenta are projected onto a plane perpendicular to the beam axis, and a 2d-thrust axis is computed from these projections; the scalar sum of the transverse components of the 2d-lepton momenta, measured with respect to the 2d-thrust axis, is required to be larger than 2 GeV/c. The eectiveness of this cut is demonstrated in Fig. 1a. 
Search for hadronic events with isolated leptons
To search for hadronic events containing an isolated lepton arising from the production of a chargino pair, a preselection is rst applied. A minimum of four good tracks and a visible mass of at least 4 GeV/c 2 are required. No photon with an energy in excess of 10 GeV and isolated in a cone of half-angle 30 should be detected; the aim of this criterion is to eliminate the background from e + e ! f f, dominated by the radiative return to the Z, with the photon emitted at large angle with respect to the beam axis. Two sets of search criteria were designed to cope with the possibilities that the mass dierence between the chargino and the neutralino may be large or small.
For large mass dierences, a minimum of ve c harged tracks is required. To reduce the large background from the reaction e + e ! qq(), an acoplanarity angle smaller than 175 is required. Here, the acoplanarity is calculated from the directions of the momenta of the two e v ent hemispheres, dened by a plane perpendicular to the thrust axis. In addition, the direction of the missing momentum should not point within 18.2 of the beam axis. The background from two-photon interactions is largely eliminated by the requirement that the missing transverse momentum should exceed 5% p s. At least one particle identied as an electron or a muon must be found with a momentum larger than 5 GeV/c, and a cone of half-angle 30 around its direction must contain less than 5 GeV of additional energy. The electron identication relies on the transverse and longitudinal proles of the associated shower in the electromagnetic calorimeter; the muon identication makes use of the penetration and of the transverse prole in the hadronic calorimeter, and of the muon chamber information [16] . The distribution of the highest lepton momentum is shown in Fig. 1b . The few events expected to remain at this point from singly tagged two-photon interactions are eliminated by the requirement that the lepton energy should be smaller than 30% p s. Finally, the small background from WW nal states is eliminated by the requirement that the visible mass should be smaller than 60 GeV/c 2 , once the lepton has been excluded. For small mass dierences, the main background arises from two-photon interactions. Therefore, it is required that the missing transverse momentum exceed 2 GeV/c, that the angle of the thrust axis with respect to the beam be larger than 25.8 , and that no energy be detected within 12 of the beam axis. In addition, the projected acoplanarity angle should be smaller than 135 . The projected acoplanarity angle is obtained by rst projecting the event o n to a plane perpendicular to the beam axis, then calculating the thrust axis and dividing the event i n to two hemispheres by a plane perpendicular to that thrust axis. A lepton, electron or muon, must be found with a momentum larger than
Search for hadronic events with missing energy
After the same preselection as above, two sets of criteria are designed to search for hadronic events originating from chargino pairs, optimized for large and for small mass dierences between the chargino and the neutralino. In both cases, however, the event thrust is required to be smaller than 0.9, which eliminates back-to-back fermion pairs, and the transverse imbalance, dened as the ratio of the missing transverse momentum to the visible energy, should exceed 20%. This latter requirement eliminates a large fraction of the background from e + e ! f f() and from two-photon processes.
For large mass dierences, a minimum of seven charged tracks is required. The acoplanarity angle should be smaller than 175 , the direction of the missing momentum should not point within 18.2 of the beam axis, and the transverse momentum should exceed 5% p s. It is further required that an energy E w smaller than 10% p s should be found in an azimuthal wedge of half-angle 30 drawn around the direction of the missing transverse momentum. Such a w edge copes well with situations in which the direction of the missing momentum is spoilt by undetected initial state radiation along the beam axis, and is preferred to a simple cone around the direction of the missing momentum. The distribution of E w is shown in Fig. 1c . Because of the potentially large background due to radiative returns to the Z followed by Z ! b b(g) with b or b-semileptonic decays, the following procedure is applied: the energy of the radiative photon, assumed to be emitted along the beam direction, and the momentum of the missing neutrino are calculated from energy and momentum conservation; the direction of the missing neutrino is required to point w ell within the detector, i.e. beyond 18.2 from the beam axis; if the energy of the radiated photon exceeds 35 GeV, as expected for a radiative return to the Z, the upper limit on E w is then lowered to 9 GeV. At this level, the only signicant backgrounds left come from the WW and We nal states. Their contributions are strongly reduced by the following requirements, applied only if the visible mass exceeds 70 GeV/c 2 : i there should be no lepton, electron or muon, with an energy larger than 5 GeV; ii the event should not resemble a boosted two-jet system; to this end, the quadratic mean of the two inverse hemisphere boosts ( p ((m 1 =E 1 ) 2 +(m 2 =E 2 ) 2 )=2, with m 1;2 and E 1;2 the two hemisphere masses and energies) is required to be larger than 0.45.
For small mass dierences, where the main backgrounds come from two-photon interactions, the projected acoplanarity angle is required not to exceed 135 , and even 90 if the event visible mass is smaller than 7 GeV/c 2 . In addition, the angle of the thrust axis with the beam should be larger than 45 , and no energy should be detected within 12 of the beam axis. The same reconstruction procedure as in the case of large mass dierences is then applied, but now i n terpreting the directions of the radiative photon and of the decay neutrino as those of untagged electrons in two-photon processes, one of which assumed along the beam direction. The cosine of the angle of the \neutrino" direction with the beam axis is required to be smaller than 0.999, in which case it should be detected in the luminosity calorimeters. Tagged two-photon interactions are eliminated by the requirement that no electron should be found with an energy larger than 30% p s.
Finally, the missing momentum should be isolated, which is ensured by the requirement that E w be smaller than 1 GeV.
Search for acoplanar jets
To search for acoplanar jets from hadronic neutralino decays, the same preselection is again applied, and also the same transverse imbalance requirement of at least 20%; but the cut on the event thrust is softened to 0.95. The projected acoplanarity angle, the distribution of which is shown in Fig. 1d , is required to be smaller than 150 . The missing transverse momentum should exceed 3.75% p s and should be isolated with E w smaller than 10% p s. The event visible mass should be smaller than 40% p s. This last requirement is guided by the MSSM where neutralino production occurs with a substantial cross-section only when the mass dierence between the two lightest neutralinos is small or moderate.
Two sets of selection criteria are applied at this point, optimized for larger and for smaller mass dierences between the second lightest and the lightest neutralinos. For larger mass dierences, a minimum of seven charged tracks is required, the missing transverse momentum should exceed 5% p s and the missing momentum should not point within 25.8 of the beam axis. For smaller mass dierences, the projected acoplanarity angle should not exceed 135 , and even 90 if the event visible mass is smaller than 7 GeV/c 2 , no energy should be detected within 12 of the beam axis, and the requirement on the isolation of the missing momentum is tightened to a maximum of 1 GeV for E w .
Background levels and eciencies
The expected background from all these topological searches combined is 0.22 pb, of which 0.10 pb come from e + e ! f f() and from two-photon interactions, and 0.12 pb come from other processes leading to four-fermion nal states. This corresponds to 1.3 events expected in the 5.7 pb 1 of data. No candidate events were selected. The selection eciencies for 60 GeV/c 2 mass sleptons produced at a centre-of-mass energy of 133 GeV are displayed in Table 1 for three values of the LSP mass. These eciencies can reach v alues as high as 75%, but they are substantially lower when the mass dierence between the slepton and the LSP becomes small. As expected, the eciencies are smaller for staus than for selectrons or smuons.
The selection eciencies at 133 GeV for 65 GeV/c 2 mass charginos are displayed in Table 2 for the dierent possible nal states resulting from three-body chargino decays and for three values of the LSP mass. The overall eciencies are also given for the combination where these various nal states are weighted as expected from W-exchange dominance in chargino decays. Overall eciencies well in excess of 70% are obtained in the most favourable cases, and still as high as 17% when the + mass dierence is only 5 GeV/c 2 . In the case where sneutrinos are lighter than the chargino, the two body decays + !` dominate, leading to even larger eciencies.
Typical eciencies at 133 GeV for e + e ! 0 are 50% for 0 and masses of 80 and 45 GeV/c 2 , and 14% for masses of 70 and 60 GeV/c 2 . Here, Z-exchange dominance in 0 decays is assumed, leading to invisible nal states in 20% of the cases.
For 60 GeV/c 2 mass stops pair produced at 133 GeV, the selection eciency is 64% for m = 30 GeV/c 2 .
Results
With no events found in 2.8 pb 1 at 130 GeV and in 2.9 pb 1 at 136 GeV, constraints on the masses of various supersymmetric particles and limits on their production crosssections can be derived. In all cases, the numbers of events expected have been conservatively reduced by the systematic errors thereon. These systematic uncertainties ( 3%) are mostly due to the limited Monte Carlo statistics, with small additional contributions from the luminosity measurement, from the lepton identication eciencies, from the energy calibrations and from the hadronization models.
Limits on sleptons
For right s m uons and staus, the production cross-section depends only on the mass of the produced slepton. Mass lower limits of 44 and 38 GeV/c 2 can be derived for low masses, which does not improve on the results obtained at LEP1 [7] .
For the right selectron,ẽ R , the production cross-section also depends on the mass and on the eld content of the neutralinos which are exchanged in the t-channel. As a result, interesting limits can be obtained when these contributions are enhanced, which occurs in the \deep gaugino" region. In the MSSM, this corresponds to jj M 2 . The exclusion domain shown in Fig. 2 has been derived in this context, with = 1 T eV/c 2 and tan = 2. The dependence on tan is very weak.
For m = 0, the 95% C.L. mass lower limit is 59 GeV/c 2 . A t the 90 % C.L., and assuming mass degeneracy of the left and right selectrons, the limit becomes 63 GeV/c 2 . This is signicantly lower than the 90% C.L. lower limit of 73 GeV/c 2 achieved for mass degenerate selectrons by a combination of single photon searches at lower energy e + e machines [17] . Besides, masses smaller than 35 GeV/c 2 correspond, for the above v alue of and tan , t o c hargino masses smaller than 67.8 GeV/c 2 which, anticipating the results of the next subsection, are excluded.
For m > 35 GeV/c 2 , the mass splitting between left and right selectrons is such that onlyẽ R pair production is kinematically allowed. The 95% C.L. lower limit on the right selectron mass is 53 GeV/c 2 for m = 35 GeV/c 2 . If equal selectron, smuon and stau masses are assumed, the limit on the common right slepton mass improves to 57 GeV/c 2 
Limits on charginos and neutralinos

Cross-section limits
The topological searches described in Section 2 provide a good acceptance for charginos and neutralinos with little dependence on the details of the model. For example, the overall acceptance of 74% for charginos, with a chargino-neutralino mass dierence of 35 GeV/c 2 , v aries by less than 4% as the branching ratio for + !` varies from 0% to 60%, and remains at the level of 59% when this branching ratio is 100% ( Table 2 ). The acceptance depends primarily on the mass dierence m = m + m with only a slight variation with m +.
The data recorded at the two centre-of-mass energies lead to two upper limits on the signal cross-section. These can be combined if one assumes a simple dependence of the cross-section, valid for pure gauginos for instance. To this end, an eective luminosity i s dened: These crosssection limits are to be compared with the expectations of 5.5 to 18 pb mentioned in Section 1.1. In the MSSM, the neutralino mass is typically half the chargino mass in the deep gaugino region. In that case, the upper limit on the cross-section is less than 1 pb up to m + = 64 GeV/c 2 . If sneutrinos are lighter than the chargino, the two-body leptonic decays + !` dominate and the limits presented in Fig. 3 , reinterpreting m as the sneutrino mass, are valid but conservative since the acceptance is higher. A similar approach can be used for associated neutralino production. When deriving limits in the (m ; m 0 ) plane, Z exchange dominance in 0 decays has been assumed for calculating the branching ratios. Such Z exchange dominance is characteristic of the deep higgsino region. The cross-section limits are shown in Fig. 4 . In general, cross-sections larger than 5 pb are excluded when m 0 m > 10 GeV/c 2 .
Interpretation in the MSSM
In the MSSM, the masses and production cross-sections for charginos and neutralinos depend rstly on M 2 , , and tan , and secondly on the masses of the sleptons exchanged in the t-channel (sneutrinos for charginos, selectrons for neutralinos). Consequently, the experimental results depicted in Figs. 3 and 4 can be translated into excluded regions in the MSSM parameter space, as shown in Fig. 5 . The cross-sections were calculated according to Ref. [18] , including initial state radiation which reduces somewhat the Born crosssections, for instance by 15% for m + = 62 GeV/c 2 at a centre-of-mass energy of 136 GeV. Two v alues of tan , 1.41 and 35, are considered, representative of the low and high tan regimes favoured by the large top quark mass in the framework of supersymmetric grand unied theories [19] . The slepton masses are set to high values (m~`= 500 GeV/c 2 ). The negative result from the topological searches interpreted in terms of chargino production is shown as a shaded area. If instead neutralino production is considered, the hatched region is excluded. In the derivation of these results, all chargino and neutralino cascade decays have been explicitly taken into account, as implemented in the SUSYGEN generator [9] .
In the higgsino region, the boundaries in jj have been extended by about 20 GeV/c 2 (for M 2 = 500 GeV/c 2 ) with respect to LEP1 [7, 20] , and, in the gaugino region, the boundaries in M 2 have been extended by about 22 GeV/c 2 (for jj = 500 GeV/c 2 ).
The sensitivity of the chargino production cross-section to the sneutrino mass is greatest in the gaugino region. The lower limit on the chargino mass as a function of in the gaugino region is shown in Fig. 6 . Because m, and therefore the acceptance, are large in that case, the exclusion extends to within a few hundred MeV of the kinematic limit when m > 200 GeV/c 2 or so. For lighter sneutrinos the destructive i n terference between t-channel and s-channel diagrams weakens the limit somewhat, as shown in the lower plot for a specic value of . F or moderate values of the limit depends on tan , as shown.
For even lower sneutrino masses, the two-body decay + !` becomes kinematically allowed, in which case it is dominant. As the mass dierence m + m becomes smaller, the leptons become softer and the acceptance lower, forbidding at some point a n y c hargino limit to be obtained.
The lower limit on the chargino mass in the higgsino region is shown as a shaded region in Fig. 7 , for tan = 1 : 41. The decrease of the limit for large M 2 values is related to a corresponding decrease of m, and therefore of the acceptance. The result for tan = 3 5 is very similar. The limit on the second lightest neutralino mass is shown as the upper lines (solid for tan = 1 : 41, dashed for tan = 35). The lower lines are the limits on the chargino mass inferred from the neutralino search; for small tan they extend the limit for < 0. In this plot M 2 has been signed by for the purposes of depiction only: the results shown for M 2 < 0 are obtained taking M 2 > 0 and nding the limit for < 0. Throughout the higgsino region with M 2 < 1 T eV, the limits m + > 63 GeV/c 2 and m 0 > 68 GeV/c 2 hold for tan = 1 : 41. There is little dependence of these limits on tan . 11 
Limits on stops
The stop production cross-section depends on the mixing angle t . When the stop coupling to the Z vanishes (i.e. for t 0:98 rad), there is no improvement on the limits obtained at LEP1 [8, 21] . For a purely right stop (i.e. for cos t = 0), the gain with respect to LEP1 is moderate: mt < 48 GeV/c 2 is excluded at the 95% C.L. for m 30 GeV/c 2 .
In the theoretically unlikely case where the lightest mass eigenstate is a purely left stop (i.e. for cos t = 1), mt < 57 GeV/c 2 is excluded at the 95% C.L. for m < 43 GeV/c 2 .
Conclusions
In a data sample of 5.7 pb 1 collected by the ALEPH detector at LEP at centre-of-mass energies of 130 and 136 GeV, searches for signals of supersymmetric particle production have been performed in the following topologies: acoplanar lepton pairs, hadronic events with isolated leptons, hadronic events with missing energy, acoplanar jets.
No candidate events were found, from which limits on supersymmetric particle masses and on their production cross-sections have been derived. The results are summarized in Figs. 2 to 7. In particular, the following mass lower limits are set at the 95% condence level: These results substantially extend the domains previously excluded at LEP1 [7, 8, 20, 21] 
